CLAIMS 

We claim: 

1 . A method of generating a population of rAAV particles comprising the step of: 
5 incubating a producer celAin a cell culture medium, wherein said producer cell is cultured 
under suspension conditions, wherein the producer cell comprises: (i) one or more AAV 
packaging genes, wherein eich said AAV packaging gene encodes an AAV replication or 
encapsidation protein; (ii) a rfecombinant AAV (rAAV) vector that comprises a heterologous 
non-AAV polynucleotide flartked by at least one AAV inverted terminal repeat (ITR); and 
£i 10 (iii) helper virus function for AkV, and wherein the producer cell is other than a KB cell, 
?; whereby greater than about 1 0^ particles are produced from the producer cell. 

O 

J 2. A method according tA claim 1, further comprising the step of employing tangential 

^ flow filtration after virus has been produced. 

M' 15 

y 3. A method of generating ^^pulation of recombinant adeno-associated virus 

O (rAAV) particles, comprising the steAof: 

. incubating an AAV producer cfell under conditions that are permissive for replication of 
AAV, said producer cell comprising (imne or more AAV packaging genes wherein each said 
20 AAV packaging gene encodes an AAV replication or encapsidation protein; (ii) a recombinant 
AAV (rAAV) vector that comprises a heterologous non-AAV polynucleotide flanked by at 
least one AAV inverted terminal repeat (ITR); and (iii) a helper virus for AAV, wherein said r 
helper virus is a temperature-sensitive helpeV virus, wherein the incubating the producer cell 
line is conducted at a temperature that is permissive for replication of AAV but non-permissive 
25 for replication of the temperature-sensitive helper virus, wherein the incubation occurs for at 
least five days from the time of introduction of the temperature-sensitive adenovirus, whereby 
AAV virus particles are produced. 

4. A method according to claim 3, wherein i^aid temperature sensitive helper virus is 
30 adenovirus Ad-ts 1 49. 
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5 A method according to claim 3, wherein the temperature-sensitive adenovirus is in 
the form of a plLsmid. 



5 6. A method according to claim 3, wherein the temperature-sensitive adenovirus is in 

the form of a packaged virus particle. 
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7. A methdd according to claim 3, wherein rAAV production is increased at least 
about 5-fold as corrtpared to rAAV production using a wild type adenovirus/ 

8. A methodW isolating a population of rAAV particles, comprising the steps of: 

(a) chromatographing L AAV producer cell lysate containing rAAV particles on a positively- 
charged anion exchangAresin; and (b) chromatographing an AAV producer cell lysate 
contaming rAAV particlds on a negatively-charged cation exchange resin, whereby a purified 
population of rAAV .particles is generated. 

9. Themethodof illMta 8, wherein step a is performed before step b. 
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10. The method of claim 8, wherein step b is performed before step a. 

11. The method of claim \o, further comprising step (c) of chromatographing the 
lysate containing rAAV particles ol^ a negatively-charged cation exchange resin, said step 
performed after steps (a) and (b). 
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12. The method of claim 1 1, wherein heparin sulfate is used for step (c). 



13. The method of claim 8, fiirthe\ comprising the step of subjecting the producer cells 
to tangential flow filtration. 
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14. The method of claim 8, wherein tWe lysate is subjected to tangential flow filtration. 



15. The method of claim 14, wherein tangential flow filtration is performed prior to 
chromatography. 

16. The method of claim 14, wherein tangential flow filtration is performed after 

chromatography. 

17. The method of claim 8, wherein said anion exchange resin is an N-charged amino or 
imino resin. \ 

18. The methbd of claim 17, v^erein said anion exchange resin is selected from the group 
consisting of a POROS 50 PI resin, a diethylaminoethyl (DEAE) resin, a trimethylaminoethyl 
(TMAE) resin, a quatediary amine resin and a polyethylenimine (PHI) resin. 

19. The method oV claim 8, wherein said cation exchange resin is a sulfo-, phospho- or 
carboxy-based cationic resui. 

20. The method of cl^ 19, wherein said cation exchange resin is selected from the 
group consisting of an HS resiA an SP resin, and a carboxymethyl (CM) resin. 

21. The method of claim V wherein the producer cell is cultured"under suspension 

\ * 

conditions. \ 

22. A method of isolating a population of rAAV particles, comprising the steps of: 
(a) chromatographing AAV producer c\ll culture supernatant which contains rAAV particles 

on a positively-charged anion exchange tesin; and (b) chromatographing the AAV producer 
cell culture supernatant containing rAAvVarticles on a negatively-charged cation exchange 
resin, whereby a purified population of rAAV particles is generated. 



23. The method of claim 22, wherein step a is performed before step b. 



24. The method of claim 22, wherein step b is performed before step a. 

25. The metiod of claim 24, further comprising step (c)of chromatographing the lysate 
containing rAAV particles on a negatively-charged cation exchange resin, said step performed 
after steps (a) and (b) 



26. The method of claim 25 wherein heparin sulfate is used for step (c). 

27. The method bf claim 22, ftirther comprising the step.of subjecting the culture 
supernatant to tangential now filtration. 

28. The method ofVlaim 27, wherein tangential flow filtration is perfomied prior to 
chromatography. 

29. The method of cla\m 27, wherein tangential flow filtration is performed after 
chromatography. 

30. The method of claim wherein said anion exchange resin is an N-charged amino or 
imino resin. 

3 1 . The method of claim 20, wierein said anion exchange resin is selected from the group 
consisting of a POROS 50 PI resin, a didthylaminoethyl (DEAE) resin, a trimethylaminoethyl 
(TMAE) resin, a quaternary amine resin aiad a polyethylenimine (PEI) resin. 



32. The method of claim 22, whereii\said cation exchange resin is a sulfo-, phospho- or 
carboxy-based cationic resin. 



33. The method of claim 32, wherein saidVation exchange resin is selected from the 
group consisting of an HS resin, an SP resin, and a oarboxy methyl (CM) resin. 

118 \ 



34. The method of claim 22, wherein the producer cell is cultured under suspension 
conditions. \ 

35. A methodW isolating rAAV particles comprising the steps of (a) chromatographing 
an AAV producer cellWsate containing rAAV particles on a positively charged anion 
exchange resin; and (bAsubjecting the product of step a to tangential flow filtration to generate 
a purified population of rAAV. 

36. The method ofVlaim 35, wherein step a is performed before step b. 

37. The method of cliim 35, wherein step b is performed before step a. 

38. The method of clairn 35, wherein said anion exchange resin is an N-charged amino or 
imino resin. \/\ 

39. The method of claim 39( wherein said anion exchange resin is selected firom the group 
consisting of a POROS 50 PI resin, aViethylaminoethyl (DEAE) resin, a trimethylaminoethyl 
(TMAE) resin, a quaternary amine resm and a polyethylenimine (PEI) resin. 

40. The method of claim 35, whfijrein the producer cell is cultured under suspension 
conditions. \ 

41. A method of isolating rAAV partifeles comprising the steps of (a) chromatographing 
an AAV producer cell culture supernatant which contains rAAV particles on a positively 
charged anion exchange resin; and (b) subjecting, the product of step a to tangential flow 
filtration to generate a purified population of rAAV. 

42. The method of claim 4 1 , wherein step a is Performed before step b. 
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43. The method of claim 41, wherein step b is performed before step a. 

\ 

44. The i\iethod of claim 41 , wherein said anion exchange resin is an N-charged amino or 
imino resin. 

45. The metnaa of claim 44, wherein said anion exchange resin is selected from the group 
consisting of a PORok 50 PI resin, a diethylaminoethyl (DEAE) resin, a trimethylaminoethyl 
(TMAE) resin, a quaternary amine resin and a polyethylenimine (PEI) resin. 

46. The method of\laim 41 , wherein the producer cell is cultured under suspension 
conditions. 

47. A method of generating a population of rAAV particles comprising culturing a 
producer cell under a stress condition, said producer cell comprising (i) one or more AAV 
packaging genes, wherein each said AAV packaging gene encodes an AAV replication or 
encapsidation protein; (ii) a recombinant AAV (rAAV) vector that comprises a heterologous 
non-AAV polynucleotide flanked by at least one AAV inverted terminal repeat (ITR); and 
(iii) helper vinis function for AAV, whereby about two-fold or more rAAV particles are 
produced compared to a producer cell not grown under said stress condition. 

48. The method of claim 47, wherein the producer cell is attachment dependent. 

49. The method of Icaim 47, wherein the producer cell is grown in suspension. 

50. A method of generating a population of recombinant adeno-associated virus (rAAV) 
particles, comprising the steps ' 

a) providing an AAV pro^cer cell that comprises: 

(i) one or more AAV packaging genes, wherein each said AAV packaging 
gene encodes an AAV remication or encapsidation protein; 
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(ii) a recombinant AAV (rAAV) pro-vector that comprises a heterologous 
non-AAV polynilcleotide flanked by at least one AAV inverted terminal repeat 
(ITR);and \ 

(iii) a helner virus for AAV; 

b) incubating the prociucer cell provided in step a) under conditions that are permissive 
for replication of AAV; \ 

c) lysing the producer c6ll after the incubation of step b) to produce an AAV producer 

ceil lysate; V 

d) chromatographing the AaV producer cell lysate of step c) on at least one positively- 
charged anion exchange resin; and 

e) purifying the chromatograp^ firactions containing rAAV particles of step d) by cation 
exchange chromatography or tangentid flow filtration to generate a purified population of rAAV 
vector particles. \ . 

5 1 . A method of generating a population of rAAV particles according to claim 50, 
wherein said purifying step e) comprises liibjecting the fractions to cation exchange 
chromatography. \ 

52. A method of generating a population of rAAV particles according to claim 50, 
wherein said purifying step e) comprises subjedting the fractions to tangential flow filtration. 

53. A method of generating a populationW rAAV particles according to claim 50, 
wherein said rAAV pro-vector comprises a hetefblogous non-AAV polynucleotide flanked by 
two AAV inverted terminal repeats (ITRs). \ 

54. A method of generating a population omAAW particles according to claim 50, 
wherein said AAV producer cell comprises at least oVie AAV packaging gene that is stably 
integrated into the genome of said AAV producer celK 
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55. A method of generating a population of rAAV particles according to claim 50, 
wherein said providing of the producer cell in step a) comprises introducing the helper virus into 
the producer cell already introduced with the AAV packaging gene(s) and the rAAV pro-vector. 

56. A method of generating a population of rAAV particles according to claim 50, 
wherein the providing of the producer cell in step a) comprises introducing the rAAV pro-vector 
and the helper virus simultaneous\y or sequentially into the producer cell already introduced with 
the AAV packaging gene(s). 



57. A method of generatingia population of rAAV particles according to claim 50, 
wherein the providing of the producer cell in step a).comprises introducing the. AAV packaging 
gene(s) and the rAAV pro-vector simultaneously or sequentially into the host cell already 
introduced with the helper virus. 

58. A method of generating a population of rAAV particles according to claim 50, 
wherein said AAV producer cell comprisbs an AAV rep gene and an AAV cap gene. 



59. A method of generating a popmation of rAAV particles according to claim 50, 
wherein said AAV rep gene and AAV cap ^ene are stably integrated into the genome of said 
AAV producer cell. 

60. A method of generating a population of rAAV particles according to claim 50, 
wherein the providing of the producer cell in sfl^p a) comprises introducing into the producer cell 
at least one AAV split-packaging gene. 

6 1 . A method of generating a population Ipf rAAV particles according to claim 50, 
wherein said helper virus is an adenovirus. 



62. A method of generating a population of rAAV particles according to claim 50, 
wherein said helper virus is a temperature-sensitive Itelper virus and said step of incubating the 
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producer cell is conducte^d at a temperature that is permissive for replication of AAV but non- 
permissive for replication\of the temperature-sensitive helper virus. 

63. A method of generating a population of rAAV particles according to claim 50, 
wherein said helper virus is a temperature-sensitive adenovirus. 

64. A method of generating a population of rAAV particles according to claim 50, 
wherein said helper virus is adenovirus Ad-tsl49, 

65. A method of generating a population of rAAV particles according to claim 50, 
wherein said AAV producer cell lysatb is also afifuiity purified on a resin^having a ligand that is 
specific for one or more surface molecmesvpresent on AAV. 

66. A method of generating a population of rAAV particles according to claim 65, 
wherein the affinity purification is conductdd after ion-exchange chromatography. 

67. A method of generating a population of rAAV particles according to claim 65, 
wherein said ligand is an antibody that is specinc for a surface molecule present on AAV. 

68. A method of generating a population ©f rAAV particles according to claim 50, 
wherein the AAV producer cells of step b) are condentrated prior to lysisT* 

69. A method of generating a population of rAAV particles according to claim 68, 
wherein the AAV producer cells of step b) are concentrated by centrifugation or by tangential 
flow filtration prior to lysis. \ 

70. A method ofgenerating a population ofrAAxAparticles according to claim 50, 
wherein said step of lysing the AAV producer cell is conducted by subjecting the cells to a lytic 
technique selected from the group consisting of microfluidization, sonication, and freeze-thawing 
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71 . Y method of generating a population of rAAV particles according to claim 70, 
wherein saidVep of lysing the AAV producer cell is conducted by subjecting the cells to 
microfluidizati©n. 

72. A mdhod of generating a population of rAAV particles according to claim 50, 
wherein the AAV \>du(xr cell lysate of step c) is treated with a nuclease prior to 
chromatography. 

73. A method offeenerating a population of rAAV particles according to claim 72, 
wherein said nuclease is Bmizonase. 

74. A method of genekating a population of rAAV particles according to claim 50, 
wherein the AAV producer ceirksate of step c) is clarified prior to chromatography. 

75. A method of generating population of rAAV particles according to claim 74, 
wherein the AAV producer cell lysat^f step c) is clarified by filtration or centriftigation prior to 
chromatography. \ 

76. A method of generating a population of rAAV particles according to claim 50, 
wherein the AAV producer cells are concentra^ prior to lysis, resuspended in a buffer 
comprising saline at an ionic strength at least thal^f a 50mMNaCl solution, lysed, and then 
clarified by filtration prior to chromatography. 

77. A method of generating a population of rAJW particles according to claim 5 1 , 
wherein chromatographic fractions containing rAAV parlicles are concentrated by filtration or 
centriftigation after elution from the chromatographic resin. 

78. A method of generating a population of rAAV part\cles according to claim 51 , 
wherein chromatographic fractions containing rAAV particles ar^oncentrated by tangential flow 
filtration 
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79. \a method of generating a population of rAAV particles according to claim 50, 
wherein said\nion exchange resin is an N-charged amino or imino resin. 

80. A mddiod of generating a population of rAAV particles according to claim 50, 
wherein said anionSexchange resin is selected from the group consisting of a POROS 50 PI resin, 
a diethylaminoethylVEAE) resin, a trimethylaminoethyl (TMAE) resin, a quaternary amine 
resin and a polyethylemmine (PEI) resin. 

81. A method of generating a population of rAAV particles according to claim 51, 
wherein said cation exchangeVesin is a sulfo-, phospho- or carboxy-based cationic resin;. 

82. A method of generatiX population of rAAV particles according to claim 51, 
wherein said cation exchange resin isWlected from the group consisting of an HS resin, an SP 
resin, and a carboxymethyl (CM) resin. 

83. A method of generating a populatW of rAAV particles according to claim 50, 
wherein the producer cell of step a) is an attachrn^t-dependent mammalian cell line. 

84. A method of generating a population of rAAV particles according to claim 50, 
wherein said step b) of incubating tiie producer cell provid^m step a)Tsconducted in a vessel 
selected from tiie group consisting of a tissue culture flask, a Vr bottie, a spinner flask, a tank 
reactor, a fermentor, and a bioreactor. 

85. A method of generating a population of rAAV particles ac^ding to claim 50, 
wherein said step b) of incubating tiie producer cell provided in step a) is d^nducted using a 
microcarrier. 

86. A metiiod of generating a population of rAAV particles according toN^laim 50, 
wherein said vessel is a. hollow-fiber, packed-bed or fluidized-bed bioreactor. 
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87. f K method of generating a population of rAAV particles according to claim 50, 
wherein thLoducer cell of step a) is a suspension-adapted mammalian cell line. 

88. A\thod of generating a population of rAAV particles according to claim 50, 
wherein said step\) of incubating the producer cell provided in step a) is conducted in a vessel 
selected from the g V consisting of a spinner flask, a tank reactor and an air lift femientor. 

89. A method okenerating a population of rAAV particles accordmg to claim 50, 
wherein said step b) of inc^ating the producer cell provided in step a) is performed in rAAV 
medium essentially as showflan Table 2. 

90. A method of general a population of rAAV particles according to claim 50, 
wherein the producer cells are 293y3s cells or HeLa S3 cells. 

91. A method of generating a^pulation of rAAV particles according to claim 50, 
wherein step b) is conducted for at least 5Mays 




92. A method of generating a populadmi of rAAV particles according to claim 50, 
wherein step b) of incubating the producer cell iWjnducted in a multi-liter bioreactor and 
wherein at least about lO' replicative units of rAA\per liter of bioreactor volume are isolated 
after step e). 

93. A method of generating a population of recombinant adeno-associated virus (rAAV) 

particles, comprising the steps of: 

a) providing an AAV producer cell that comprises: 

(i) one or more AAV packaging genes, wherein each said AAV packaging 
gene encodes an AAV replication or encapsidation protein; 
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' (ii) a recombinant AAV (rAAV) pro-vector that comprises a heterologous 
non-AA\- polynucleotide flanked by at least one AAV inverted terminal repeat 
(ITR); and " 

(iii) . a helper virus for AAV or a polynucleotide sequence of said helper 
virus that encodes at least one helper virus function; 
b) subjecting the producer cell provided in step a) to a sub-lethal stress; and 
' c) incubating the stressed producer cell of step b) under conditions that are permissive 
for replication of AAV. 

94. A method of generating a population of rAAV particles according to claim 93, 
wherein said sub-letiial stress is selected from the group consisting of a nutritional stress, an 
osmotic stress, a pH stress, a temperature stress, an aerobic stress, a mechanical stress, a 
radiational stress and a toxic stress. 

95. A method of generating a population of rAAV particles according to claim 93, 
wherein said sub-lethal stress is a nutritional stress. 

; 96. Amethod of generatingapopulationofrAAV particles according to claim 93, 
wherein said sub-lethal stress is an osmotic stress. 

97. AmethodofgeneratingapopulationofrAAVparticles£(^ingtoclaim93, 
wherein said sub-lethal stress is a pH stress. 

98. A method of generating a population of rAAV particles according to claim 97, 
wherein said pH stress comprises raising the pH to above pH 7.2. 

99. A method of generating a population of rAAV particles according to claim 97, 
wherein said pH stress comprises elevating the pH to at least 7.4, and wherein the majority of the 
AAV particles produced are released into the supernatant. 
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100. A method of generating a population of rAAV particles according to claim 97, 
wherein said pH stress comprises elevating the pH to about 8.0. 

101 . A method of generating a population of rAAV particles according to claim 93, 
5 wherein said sub-lethal stress is a temperature stress. 

102. A method of generating a population of rAAV particles according to claim 93, 
wherein said sub-lethal stress is an aerobic stress. 

N-1 0 103 A method of generating a population of rAAV particles according to claim 93, 
Q 

Q wherein said sub-lethal stress is a mechamcal stress. 

Hi 

S 104 AmethodofgeneratingapopulationofrAAVparticlesaccordingtoclaim93, 

PJ wherein said sub-lethal stress is a radiatonal stress. 
L 15 



105. A method of generating a population of rAAV particles according to claim 93, 
£1 wherein said sub-lethal stress is a toxic stress. 



106. A method of generating a population of rAAV particles according to claim 95, 
20 wherein said nutritional stress is imposed by culturing the producer cells in a medium that is 

deficient in one or more amino acids. 

107. A method of generating a population of rAAV particles according to claim 95, 
wherein said nutritional stress is imposed by culturing the producer cells in a medium that is 

25 deficient in aspartic acid. 

108. A method of generating a population of rAAV particles according to claim 95, 
wherein said nutritional stress is imposed by culturing the producer cells in a medium that is 
deficient in glutamic acid. 

30 



128 



1 09. A method of generating a population of rAAV particles according to claim 108, 
wherein the deficient medium contains less than 10 |jmol/L of aspartic acid. 

1 1 0. A method of generating a population of rAAV particles according to claim 95 , 
wherein the deficient medium contains less than 2 ^mol/L of glutamic acid. 

1 1 1 . A method of generating a population of rAAV particles according to claim 95, 
wherein said nutritional stress is imposed by culturing the producer cells in a medium that is 
deficient in serum. 

1 12. A method of generating a population of rAAV particles according to claim 95, 
wherein the cells are subjected to said nutritional stress by introducing the cells into a nutritionally 
deficient medium. 

1 13. A method of generating a population of rAAV particles according to claim 95, 
wherein the cells are subjected to said nutritional stress by culturing the cells in a medium until 
the medium becomes nutritionally deficient. 

1 1 4. A method of generating a population of rAAV particles according to claim 93, 
wherein said purified population of rAAV vector particles is substantially free of replication- 
competfent AAV and of helper virus and cellular proteins. " ' 

1 15. A method of generating a population of rAAV particles according to claim 93, in 
which elution from the chromatographic resin is conducted by increasing the salt concentration 
and chromatographic eluants comprising rAAV particles are subsequently treated to reduce the 
effective salt concentration by dilution, dialysis, diafiltration or concentration. 

1 16. A method of generating a population of rAAV particles according claim 93, 
including the step of subjecting a fraction comprising AAV particles to heparin sulfate 
chromatography. 
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1 17. A method of generating a population of recombinant adeno-associated virus (rAAV) 

particles, comprising the steps of: 

a) providing an AAV producer cell that comprises: 
5 (i) one or more AAV packaging genes, wherein each said AAV packaging 

gene encodes an AAV replication or encapsidation protein; 

(ii) a recombinant AAV (rAAV) pro-vector that comprises a heterologous 
non-AAV polynucleotide flanked by at least one AAV inverted terminal repeat 
(ITR); and 

^jO a helper virus for AAV; 

b) incubating the producer cell provided in step a) under conditions that are permissive 
for replication of AAV and which comprise inducing a sub-lethal stress in the AAV producer 
S cell; 

m c) lysing the producer cell after the incubation of step b) to produce an AAV producer 

y,l5 cell lysate; and 

Cj d) purifying the AAV producer cell lysate to generate a population of recombinant adeno- 

Ci associated virus (rAAV) particles. 

Ci 

118. Amethod of generatingapopulation of rAAV particles according tQ claim 117, 
20 wherein said purifying step d) comprises chiomatographing the AAV producer cell lysate of step 
c) on at least one positively-charged anion exchange resin followed by purifying on either a cation 
exchange resin or by tangential flow filtration to generate a purified population of rAAV vector 
particles. 

25 1 1 9. The metiiod of claim 118, wherein said purifying step d) comprises 

chromatographing the AAV producer cell lysate of step c) on at least one negatively -charged 
cation exchange resin followed by purifying on an anion exchange resin. 
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120. AmethodofgeneratingapopulationofrAAV particles according to claim 117, 
wherein said purifying step d) comprises chromatographing the AAV producer cell lysate of step 
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c) on a positively-charged anion exchange resin followed by tangential flow filtration to generate 
a purified population of rAAV vector particles. 



121 . A method of generating a population of rAAV particles according to claim 1 17, 
wherein said rAAV pro-vector comprises a heterologous non-AAV polynucleotide flanked by 
two AAV inverted terminal repeats (ITRs). 

1 22. A method of generating a population of rAAV particles according to claim 1 1 7, 
wherein said AAV producer cell comprises at least one AAV packaging gene that is stably 
integrated into the genome of said AAV producer cell. 

123. A method of generating a population of rAAV particles according to claim 1 17, 
wherein said AAV producer cell comprises an AAV rep gene and an AAV cap gene. 

1 24. A method of generating a population of rAAV particles according to claim 1 1 7, 
wherein said helper virus is adenovirus. 

125. A methdk of generating a population of virus particles, comprising the step of: 

a) incubating ji^roducer cell in a cell culture medium under conditions comprising a 
condition that promotes r\|ease of virus particles, whereby virus particles are released firom the 
producer cell into the cultuit medium. 

126. The method of clkn 125, wherein the virus is recombinant adeno-associated 
virus (rAAV), and wherein the ptoducer cell comprises: 

(i) one or mor^y^AV packaging genes, wherein each said AAV packaging 
gene encodes an AAV replication or encapsidation protein; 

(ii) a recombinantVAV (rAAV) vector that comprises a heterologous non- 
AAV polynucleotide flanked^y at least one AAV inverted terminal repeat (ITR); 
and 

(iii) helper virus function ^r AAV. 
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.127. The method of data 126, wherein the condition that promotes release of virus 
particles is pH. 

128. The method of claijn 127, wherein the pH is about 7.4 to about 8.0. 

129. The method of clainl 128, wherein the pH is about 8.0. 

130. The method of claim 126, wherein the condition that promotes virus release is 
osmolality. \ 

131. The method of claim 130, wherein the osmolality is about 300 mOsm. 

132. The method of claim 131,Merein the pH is about 8.00. 

133. The method of claim 1 32, v^erein the pH is maintained at about 8.00. 

134. The method of claim 133, whS|rein the pH is adjusted by using a sodium salt. 

135. The method of claim 131, wherdin the osmolality is adjusted using an ionic salt. 

136. The method of claim 135, whereiAthe ionic salt is NaCl. 

137. The method of claim 130, wherein the initial osmolality of the cell culture is 
about 300 mOsm. ' \ 

138. The method of claim 1 37, wherein the pH is about 8.00. 

1 39. The method of claim 1 37, wherein the osrAolality is adjusted using an ionic salt. 
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140. The method of claik 139, wherein the ionic salt is NaCl. 

i 

141 . The method of clai'm 126, wherein the condition that promotes virus release is 



142. The method of clainl 141 , wherein the temperature is about 37°C to about M 

143. The method of claim \l 42, wherein the temperature is about 39''C. 

144. The method of claim 153, wherein the temperature is about 39°C. 

145. The method of claim 144 wherein the osmolality is about 300 to about 350 



146. The method of claim 137, VWierein the temperature is about 39°C. 

147. The method of claim 126, whWein the condition that promotes release of virus 
particles is conductivity. \ 

148. The method of claim 147, whereto the conductivity is at least about 10 mS. 

149. The method of claim 147, whereintthe conductivity is about 10 mS. 

150. The method of claim 147, wherein the conductivity is about 15 mS. 

151. The method of claim 147, wherein the\conductivity is adjusted using a sodium 



temperature. 



mOsm. 



salt. 



1 52. The method of 1 5 1 , wherein the sodium Wit is NaCl. 
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153. The method oV claim 126, wherein the condition that promotes release of virus 
particles is an agent or condition that permeabilizes the producer cell. 

154. The method of kirn 133, wherein producer cells are cultured for about 48 to 
about 96 hours after introduction of helper virus function. 

155. The method of claim 143, wherein producer cells are cultured for about 48 to 
about 96 hours after introduction of helper virus ftinction. 

156. The method of cl*m 126, wherein helper virus function is provided by helper 



virus. 



157. A method of generJ*ig a population of rAAV particles according to claim 156, 
wherein said helper virus is an adenovirus. 

158. The method of claim I26, fiarther comprising the step of (b) harvesting the viral 
particles from the cell culture mediui, thereby obtaining a population of rAAV particles. 

1 59. The method of claim 158, fiirther comprising the steps of: 

c) chromatographing the AAV \roducer cell culture medium on a positively-charged 

anion exchange resin; and 

d) purifying the chromatographicVractions containing rAAV particles of step c) by cation 
exchange chromatography or tangential flo\v filtration to generate a purified population of rAAV 
vector particles. 

160. The method of claim 159, wheiliri step (d) is cation exchange chromatography. 



161 . The method of claim 158, ftirtheUomprising the steps of 
c) chromatographing the AAV produclr cell culture medium on a negatively-charged 
cation exchange resin; V 
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d) purifying the chromatographic fractions containing rAAV particles of step c) by anion 

exchange chromato^phy; and 

e) purifying^the chromatographic fractions containing rAAV particles of step d) by cation 
exchange chromatography to generate a purified population of rAAV vector particles. 

162. The method of claim 161, wherein the chromatography of step e) is performed using 
heparin sulfate. 

163. A method oV generating a population of rAAV particles according to claim 126, 

M- 1 0 wherein said rAAV vectoA comprises a heterologous non-AAV polynucleotide flanked by two 

C' \ 

AAV inverted terminal repeats (ITRs). 

ni 
o 
^1 
ffi 
m 

* 15 integrated into the genome of AAV producer cell. 

N' 

^! 165. A method of gene^ing a population of rAAV particles according to claim 126, 

O wherein said AAV producer cell dpmprises an AAV rep gene and an AAV cap gene. 

20 166. A method of generating a population of rAAV particles according to claim 165, 

wherein said AAV rep gene and Aa\ cap gene are stably integratecTiSolhe genome of said 
AAV producer cell. 

1 67. A method of generating a ^pulation of rAAV particles according to claim 1 26, 
25 wherein the producer cell is an attachment-dependent mammalian cell line. 

1 68 . A method of generating a population of rAAV particles according to claim 1 26, 
wherein the producer cell is a suspension-ad^ted mammalian cell line. 



1 64. A method of generating a population of rAAV particles according to claim 126, 
wherein said AAV producer dell comprises at least one AAV packaging gene that is stably 
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1 69. A high-throughput assay for determining the infectious titer of a preparation 
containing a virus that can replicate in a mammalian cell, comprising the steps of: 

a) providing an iray of culture wells each comprising an aliquot of mammalian cells and 
an aliquot of the virus preWation to be titered; 

b) incubating the dells and virus of step a) to allow replication of said virus; 

c) lysing said cells \o produce a multiplicity of lysates containing viral 
polynucleotides; \ 

d) transferring the miuiplicity of lysates from step c) to a membrane that binds nucleic 
acids to produce a membrane-bound array of nucleic acids; 

e) hybridizing the memWane-bound array of nucleic acids of step d) with a viral-specific 
probe and then determining the relative amount of viral nucleic acid replicated in each of said 
culture wells. \/^ 

1 70. A high-throughput assdly for determining the infectious titer of a virus preparation 
according to claim 169, wherein said Virus is adenovirus or AAV. 

1 7 1 . A high-throughput assay for determining the infectious titer of a virus preparation 
according to claim 1 69, wherein said vims is AAV. 

1 72. A high-throughput assay foAdetermining the infectious titer of a virus preparation 
according to claim 169, wherein said arraAof culture wells is in the form of a microtiter vessel. 

1 73. A high-throughput assay for determining the infectious titer of a virus preparation 
according to claim 169, wherein said aliquotAof virus preparation are serially diluted aliquots. 

1 74. A high-throughput method of screening for agents that affect infectivity and/or 
replication of a virus in a mammalian cell, comprising the steps of: 

a) providing an array of culture wells each comprising an aliquot of mammalian cells, an 
aliquot of the virus and an optionally an aliquot of the agent; 
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b) incubating the tells, virus, and optional agent of step b) to allow replication of said 
virus; I 



c) lysing said cell^ to produce a multiplicity of lysates containing viral 
polynucleotides; \ 

d) transferring the tnultiplicity of lysates from step c) to a membrane that binds nucleic 
acids to produce a membrane-bound array of nucleic acids; 

e) hybridizing the mfembrane-bound array of nucleic acids of step d) with a viral-specific 
probe and then determining the relative amount of viral nucleic acid replicated in each of said 
culture wells. \ 

1 75. A high-throughpti»method of screening for agents that affect replication of a virus 
according to claim 174, wherein said virus is adenovirus or AAV. 

1 76. A high-throughput niethod of screening for agents that affect replication of a virus 
according to claim 174, wherein said virus is AAV, 

177. A high-throughput mettiod of screening for agents that effect replication of a virus 
according to claim 174, wherein said array of culture wells is in the form of a microtiter vessel. 
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